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Transformers play an important role in providing a reliable and efficient electricity supply and are one of the 
most critical equipments in electric power transmission and distribution systems. The most commonly used 
liquid  in  power  transformers  is  mineral  oil  due  to  its  low  price  and  good  properties.  However  the 
performance  of  mineral  oil  starts  to  be  limited  due  to  environmental  consideration  [1].  Natural  ester 
insulating fluid offers fire safety, environment and insulation aging advantages over mineral  oil and are 
found to be suitable for the use in transformer insulation system [1]. However, transformer owners require to 
assess  the  status  of  the  cellulose  insulation  in  transformer  non-destructively.  Polarization/depolarization 
Current (PDC) measurement [2] is one of the non-destructive techniques which have been used to achieve 
this aim. 
At the present, there are few publications about the PDC behaviour of natural ester-paper insulation, though 
the natural ester becomes more widely used in transformers.  In this paper, the influence of ageing and 
temperature on the PDC behaviour of the paper immersed in natural ester and mineral oil were compared. 
Results show PDC technique can be used to assess the aging condition of the natural-ester paper insulation. 
The ageing and temperature have similar influence on the PDC behaviour of the paper immersed in natural 
ester and in mineral oil. The depolarization current of paper immersed in natural ester is lower than that 
immersed in mineral oil at the same test temperature. The depolarization current of the paper immersed in 
natural ester and mineral oil increase with the aging time increased. Therefore, the depolarization current can 
be used to indicate the aging status of natural ester-paper insulation. 
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(a)  paper immersed in  mineral oil                                          (b) paper immersed in natural ester 
Figure 1: The depolarization current of paper immersed in 
natural ester and mineral oil with different aging condition 
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